Effects of fetal calf serum, phenazine ethosulfate and either glucose or fructose during in vitro culture of bovine embryos on embryonic development after cryopreservation.
This study investigated effects of hexoses, fetal calf serum (FCS), and phenazine ethosulfate (PES) during the culture of bovine embryos on blastocyst development and survival after cryopreservation by slow freezing or vitrification. The basal, control medium was chemically defined (CDM) plus 0.5% fatty acid-free BSA. In vitro-produced bovine zygotes were cultured in CDM-1 with 0.5 mM glucose; after 60 hr, 8-cell embryos were cultured 4.5 days in CDM-2. The 8-cell embryos were randomly allocated to a 2 x 3 x 2 x 3 factorial experimental design with two energy substrates (2 mM glucose or fructose); three additives (0.3 microM PES, 10% FCS, and control); two cryopreservation methods using no animal products (conventional slow freezing or vitrification); and semen from three bulls with two replicates for each bull. A total of 1,107 blastocysts were produced. Fructose resulted in 13% more blastocysts per oocyte than glucose (37.2% vs. 32.9%), and per 8-cell embryo (51.3% vs. 45.3%; P < 0.01). No differences were found for additives (P > 0.1) control, FCS, or PES for blastocysts per oocyte or per 8-cell embryo. There was a significant interaction (P < 0.05) between additives and hexoses for blastocyst production; although trends were similar, the benefit of fructose compared to glucose was greater for controls than for FCS or PES. Culture of embryos with PES, which reduces cytoplasmic lipid content, improved cryotolerance of bovine embryos; post-cryopreservation survival of blastocysts averaged over vitrification and slow freezing (between which there was no difference) was 91.9%, 84.9%, and 60.2% of unfrozen controls (P < 0.01) for PES, control, and FCS groups, respectively.